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\L*it riU v'uiiiJ 'i u ^ f »v i ! iu ,n| w L it^tiio'i] t in k nk 
■ n o \ m n u i K u vU i o p L u .i n (i *x j ^vd fs If p i* 1 1\ j t 

\-uhl ^ ^iM'in . 1 po\j\J tKL U^, t Mfs^ It M » 1.0.01 /h> 

\ t ) , t ^ ^ " 1 * 1 <■ ' er s ^ 0i h0 J °N "> > x " l v ^ 

li,n t l-^ it ^15 O Ml'liH.li i\blA U .kit ■.M^i^i- 1 ltliXllil.il 

lit, i pLpatx. '<A% k 1 t- M l*v t o^^f.v i f) v P ! M 1 ' J'FL^ a> i iM 
1 IbH * £ 4 C « INk- «0 VII IbP * W'\ m r 3 1 IbR 1J 

U j % ? TS\ * V ^ M< X v '*\ iu - ""W r\ T'<-in| * i o <L 

-.t^u.-K^ J is Ic 1 ^ luilai iLt i k i'kh i "i f n ^ *l re^ iiK i!i*f 
aiiun ^> t ihk li d 1 » i- \ ^ mt<< pi v i * ii *1 5 * ^ aa.L it i lsc-^utk N nd 
n\"fv..^ ^ jk * ^ >t Mvl S I^K ^ ^ - %1 

J T^' ^[] \ ulUl^ I Pk 11*1 jJ.UlJ NvUK 1 tl|>0 t,t< 

luhix* «xlv^ c «d ht k o\ > it. K r iu^'c livi, ^ i hoJ^K us 
tlw VAr'iv*^* o >.<. N f 1u 1 m,ui> ' vmLiiki omtjI 1 »is$t 

i i > ^ ,l\^.it ^ 3 kr> I riMli i H'^ ^iipo^ui^ Mir 

\.it_t l K tul^t ) ols * <-i > »r*i ^ d I s t i> J viu {' 
nl lui » H >< x.yh od'iL'afn, n i.M-. t K lb, hmtiuv Ko><tvi*k 

t UJ !t 0 t* ^ HX 1 njI'^s 5 k Lp ~ ^ i K 111 I f I t I ' IV i 1 <Kl 

t ^ ^ i"H,\mm^ 0, lV Mo I ip * v '> 1 ,4 a t ^ ^ 

SUM v VIL ^1 JbH "\ v P . fHK k UW"y 1^ < M1Sn_ 
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u\fi \r,; \t$i , is»r^5, ^\ :)pf >\i n^pj'ht', ^\tibv\ 

5 M ^ t ^>, %UhS ^ ^.vtsipkv < im.^ ■ < \ 5y^.°il 10 1 K «i ir>uJs*i o^i be pel>\\ir\it >t HvjSk^Jonas 
Opai'-i^ '\ , the tesiun pkypu^X 3|h.<e *kuU\ Ku^ so <mii l i^ a «.vd ^ ni.-t tV iuMoa 

%hL"« iho> tic p*rt c>^ n *u i ptossm 1 tu^on poJY<x<?fiu.k^ ofu^sath cumpnse 
.j.o'^itb'U.il pnhpcptnk^ ihnv„ Uhu t^o, *k v kit % \> u p-iihpeptkk's \ip k> -ibuyt 2^ 

JO poH-p^mitei^ ofnotMMjt Mofvln^-u, jvl\ ^-pti Je* or u-jw (oJ li^no^^u^ p^n^pt^c* 
«U^ ,( i ►* it ■v iM tno h^i. r« Ins hj. U tit^iH ^ 1 tis* ordi poK*v „ \ \*t 0 * v ~" 
psot(.;5i t tt' fptton tUv iH^voil Ut^u Vfkn^Ui iruwii \»ri] o?h»*i mur^ tilth ji> ^tlio* 
KKiOftdl \uaK ot ^natL^EJt-. %ct c "i.it^e c nr ,nunu*> Mi 1 mwu-s IV ^uU^ijiul 
ps lsropf^cei lie ^iosvptu^m Odf be? m m otaer V< iSOMnbk^ brresJk ^ c iun&imi 

IS *>tosi irt ^ jn ,4^> *re ^nt t\1 in otha jnolf aUex, L^-ks Ine vkMs^n^l polvj^psuios The 

ho m ^opjiys pal\pi-|M 5 t] 'h 

2§ K; or t i ^k"o * 1^ ^KfCjiKU^ ,*rc t> pu ^ ^ ml ^ ^ a p<ph^c K>n^< < ^1 vth ? j 

Cjo*t o vi j o-i : ► *.i^Ut «. t2i " i^kiJ -U-i 1\; |u \ki ior ^r 1 ^ 

25 1 V riiij ts.v_;o s-o H :.u \\t n ' U'K^^ to ^ ^^Upcptnv :or.s p uy 

ftn ^-p.iu 5 "' *bat in ttvou ^ucO >\ l^.onixv I ' i^pbokS^, Ut-^iv,- I Iviijih^-vtcK c\ LKvlh 

i)n u tri f.\ft ■ ,^ , ^pn o l tbo u Y >lii!ossn - 1 r-i^x* -5K * v,o>> 

Ssp-O"-^ ^^rioskilb'h ^ kHik-'Jc^ 51^ fV i\V?\\sJn^^ ^ ^ i, h,«?i-*?ur-, 

U*\l £ I UJ. l', U U*l SjNkkil 1 t dKl 1 * ^ \ ilkU v It, t v iJ* Ul . 

\? k, n <■/, %f <j» ,u- M *\*,<\i, *f critic *t v k }u!,Mt-><'n t-it > , ;.f>'s,'-?; k 
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wo mtmm verms*** 
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I 1 K k^, 1 S 
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ll 1 t M O "1 t V. M k s \ IT 1 ill IN N 31 ^ ^ k 1 1 

\ it lj 1 11 U 1 ^ 1 1 1 s t U UlL lit K m I U J L 1 it 

i p rties Utv'*u mil 1 t \ kl u 5 1 I j i l nil kl 

15 u ! 1K. u k t) is l| Ml i o It v u l 1 i 1 1 i U v. i 

il i i t I u i n i^l i i i h t l o,lu n k 1 n 1 > 1 1 i M * 

^ikhl ilm l>M i L iu limIHi 

k I t i X * u v U > 1 L L v J tkU <. 1 O 1 if. 1 v 

K 1 t I sc \ % t E k k H *1 t_J *■ u k, d s. v r lt t s I I I L. 10 I ^ 

20 1 k 1 *lt t N h v v ' "s 1 t*k - U 1 i J. ! t 1 ^ 

k 1 1 t it o 1 iM! t i ^ t v k i ^ it t „ k t-ru i %f i i1m 
Ml' «i t ^ r i 1 i Mil ill t i i i k ll i 

k v < i t i s k h i i i 1 » i n ■} s it » f 

k <» "» u r i t IN i i 1 u ^ K 1 i 

25 uii n Mkhi * v vs 1 m v \ x i K \ M i I M 

I ^ ^ i v i i v Jj.il It h » k v r h t 

J Kl (. * <> I K 1 HO Ll x I* I v ^ n t 1 l f Ji. \. k i 

i\ H m or u i i v un \ I * r i in if- i t r 

30 iiH I \" i « i i t e I 11 ■> xat i ini k > 1 i m 

i i * 1 1 k i r »r i i j, i 

' 1 l l 11 11 r i ti 10 i ill* k tt ll i ill k I 

l 1 1 1 ll lul K It I I I ll 1 1 I 1 I 1 I 111 11 U S I 1 Ik. 
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20 H 1 1/ v-'lvV UlAl'tUt I'tUk KKKI*UvU UHI| tft, 1 | f ^' 1, M 
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^ lMO'1 Al-Jt ii .^llk'V S f l 5 -^ > X 11 h s\0'l f ^ \ tr C\ * 1 V )' PK 
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k,t ^ i i i i > S j { k >ba * i ti> r I ti> i l'i y t n h. nxs* * ui s ki k. t \ ^ i < i ,i i 

lii « 1 1 <* ^u^< 1 ' f i tiJ * ■> < l l 0 ill,' K vJ ULki iJ ^ 
30 f««|l 1 0 L )<- tplk.* Kk 1 ! .XJ vjlttyv. 

V'MU i ^li \ c f r tits H I I 1 ' L I \ ' \ i ^ 

>Ht \ 1 kk ^iO' ^ OT ,00 S' N J liltA *K 1 \f xv p. Iv i i ) 

Sk ^ V ' I l' i' ^ i t l v 1 ! v. i 1 1 l^s MM IV 5 v I J 1 'H ' <1UK * *i f O 

ti s i t i I ilk l k. 1 1 v- "v^ i I 1 I U * M <■ >i \ k 1 t * 10 I 
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} Hi n t.B riii i ^ N 
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\ r V, t t >1K I J S. ! ^ \ 
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t < o r t si i \ i ol ii^ tc i i k 1 1 U ! m l if 
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3 Ovk> % i n '\ i i u »o x i* 
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paranse-Lets cai^ be used, oj altfisnailve: parameters x,<m hs d-Snignat-sd. J'h« sequence 
compaiison ;%onthm Sheji oskybk'^thcfeifiOiiLioq^^co <d<rit:m foi tli-c m& stre^em't^ 
rektsve ?o the reference sequence, ba^cd on the program parameters 

A \ <■ TuT N ' mi - a f < o ^ v ^ o i t -I <rf ^ 'x^t'Kit 1 .^ m ll °^ 
aiiy oiic of the number ofcontiguogt pn»i!»rts aelecied from The group eostsiitirsg of Sons 25 
to 500, uM*Uy ^bout SO to about 200. dion ysu&Hy about 1 00 to about §50 m which a 
k-slkK'EjC'v may b« compared fo a setetestce s«q8<m« of the aamc number of contiguous 
positions after <tw r*o sequences are optimally aligned Mcthodi of alignment of scqttnces 
f ( ,i ite i h w 1 1' ^ i Oi'iil.i'j ur >r^\n^ Mr vOr v > } ,, s. 

can be conducted, <>.% .by she local homology algorithm ofSnulh & Walermas, Ad*. Appl. 
Mush. 2M2 0 3 ), by the horookfgy alignment algorithm or Nwdleman & VVimsck J. Mol 
Ban 4?;-44? 1 1 V?0). by th~ *oa?ch for stmd ferity method of Pearson & I ipuwn, t'*<jc Nan 
Acad. Set. USA 85:2444 t t^SS.k hy c^mpmenzed isr.pkrm-i^^oii:; of th^e algorithms (GAP, 
b! S T H ' , t A> f \ Mhi n -VS I A us ihc V. ;^um-it* i kisu ^ofs\ P^-Lu>t C-rmw s 
Computer Group, 575 Science Dr , Madison, Wl), cr by manual alignment jndti&fti 
inspection (wc, <? Cwmw Protvc&h in Molecular jfrotcgviAtuubc! <rf od&. 

KUPplSMIST&iJi 

One example ofaujefid aijpritbm is PH.. HUP. PUJF.UP erodes a mu^pk 
scqutact: ^U^ntyiOT^ fs^m agt^up *tf TcUcd ^easeKt^ umo£ p^gft'iwtvc. p,urwi;-.„: alignments 
to show rdatiorulup arui paten* s^otnee identity. ft afeo plots a tree or dtmdogram showing 
t - .li'st r l , ttunJ >s ioJ ' t ultfrKV P " i t'lvs si-ipil lUtn.lK 

progress, v* alignment m&bo4 afFeog & DooUuk, J. AfcA £u>/. ?V35J-^>0 « ml). The 

k li. I' iHis I' t O'X "K loo 5 k-utll L-i V f ^i^i 1, 1 Shup ( V'iJ'j 1^ ^^ 

(i^). Th* pjograni can up to 2.00 &e*intoce?, c»ch of« js^sisn^i^ kngdi ofS.OOO 
nuckoUdes or 3miivii ^ctds. The TO.hipk aligmne?u procabire begs sis wilh the p^urw. : -;e 
iiii^nmcnl «f ths two mi>?t sifinkr se^^ei^f ;;, pmducmv 1 , aclnitef of swo siigned S'squeote'S. 
This cKsst«s is ih«n uls^is^t ks M>e next taosf sxlated at'CjUOKC'S or chis^r of ;ih^!v:d scq!5Ciu:«S! 
Two cks.ier& ol'&opieixces are aligned hy » sin^j>k ^xtciiskvi of thv patriae ;.ihiyifacos oflwu 
itiJjvtdiMl s-ajiL-nces. The fitjid ^si^nsn^jit ^ achieved by a oerses of progress ixr, p.urwiifi 
iih^simerii-s. The program, is nsn by dfiSigiViiin^ ^cifsc sj^i^jenccs and thesr ammo ^id or 
r^jk-k'Xituic co^r^JnUies for region oJ"$equ«!«<i con^^nson and by desigiuun^ the progran* 

dv.to,".iiiiio the pwent ^quvJkX ,4tent3i> iv^uusship tern, th- iolk^t^ p,ir«im.'lcrs dcUull 
c-if weight , ; iW^ de:*al: * V 1 atu - ^tiflHol t ve- 1'H t V V eau be 

3? 



/^'o;Utt iAar^-: « snn^V 1 i- «ai;aMe dele^n^n^ |V\csil 

3 arc il^iiAii ms * >< M i- • , A'^* tn^ fo* > ; ^° "54 }? i I-f"7t us.? *V ^.1 , f 
H i Bi, r 4Ui 4V t J se^pc<\o rh v^U^u Kv tto-tskii*: HI A^t ara >\»v? 
pu 1 ' ti-'v j\a. ^bl: Uuix^h VNaNvSU' Cei^t: i^i H ./-xk^^!;'. |»sWm,i;s -rt 
(hup v.v\wtkb n^nhcos. I shs-: iko'sd m 'avo'\S) sVY uk-r.&trvng M *,h <-osir& 

she wt^i*; jtr*i*i l s ^ J^K^c- ^ii^ikv- Si *vlttuJ M a-, ihs.' nn^ibmUnc i vui,d &.<>h_ 
the^v d t \>sc!iu^j , -^rvj} vi-ln' re >>V>^«n1 voM Sut» aa ^ s^vih h-i 

uin.ViTi vf-anii?- Und :-i ^ H\l x ^nL«nii Ik n Tsu, wtd ksi are ^tend^i n hoi 4 ' 
d.isxttvrs ufoMt', OvM h s.-v^ to; .sr fir as *he ^rt^lM^ ^ al^ftsren vur? ^ an. ht- ^n-!yM*fa 
IS «_ luvjlaUx" H.ot-s ^t- ^!cu Jt sWd i ss-iy Ms *ufc kvtt J J ccac^ 4 - , Jht p.ssai^n^t *\ M |_ta«. .ad 
bk-ic i pju ^V 1 ilcl-^ ; 'v'^Ls* i'ttj\>v ^} di"? > U"^\v-1> von. ^ s sns rs^u-S r^> 
it sxhics d^,n\ - Oi r u* ojnuHi .cw NcqiuNxxv u v^on* J n.iti; ^ i^ vS^e4 \^ f Jo^l te ihv. 
.^^Lii^o ^otv- -ion '^>; w-Of^ *us» m <-.^h 0 > ^ hs*1uJ ^^ofi 5Ke 

CJ'E^i'jf^^ ^iA^^^l^ o^H 1 " tJK S.i« t Ihv V^tPU^v \ t5^lil st^ !1U sRlUfiJ ftf'b.^^J 

20 caiouats^' stvse ^ <- 0 ?o * .10 im kkva, due to 51 c ^' . ariL[\u.u-is o; <.si - "i it ^.u^l 

<:c\ rc-ii^o a.\L!^ro];L ot he ?N tr.tSjif ot^uc s^.KSitd iVitt^l d^u'id^i 
i,s-.^u> ^ N\ , C arJ X itu-^i its. o^id kcJ t*ic .u.^tv^il 1 I s o JU \i 1 N 

jwju.' i ii le t)u ^.^Jt» Pi t. *r »Xi ' il 1 us t <^s> i 

{Ltorl 1 \ -5 - v\ s oo^srosi^M^t ^^lo Ms,iiuia ^ ^ ^iis«'o ^'k ifOu^^' uk- 

IS Bl A.S x t isi,c^hc drUMU^ ^ aojJL igth o; \ ^ iO e\^oN'U(.K ib^ ^ \<- , ,^k1 f oe 

I i i '^l.'Mo: ir^n l llei ^ ^ i. d.-nil M t I ► k- . J «i ^ i 'V f S u ' IT > ^ 

i; i^K M Vt svi;ou f <B"i '~>V, ot^out^'i. lF^-l M N 4, j^nd h ^»n-s;\^ ^ f-- hn^ 

J HLA^ f a^otV^^ at^ netia^i^ a „4atituc .n^Us > >-t iHt m:i\U^\ 

^ ii pro>^ n5i f \ irt\}\ wnif-b i^a^Ios m S !kIl\H >-n i>f : !^ s^ \^ h>--b)&\ hy <*ko*\ a "^^lob 

ru lou" > , ui 1 ^ ^vii>sdo vsvoUi t> > ^ sc* -re iiL-qjo'kt st the ^rud^c 1 p;oh^l»tKx\ n a 
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^ i i i! k l iiv! )i * K t * i - 'u vt i ->i\t ~* 

V 1 LV tl < « l 1 J J U I 1 1 s n v U 

\ >> i. If ^ iVmoii i 1 ^ I x * 1o 

D N \ i v t. it n. i ot wti i )i i ,v 

^ I ) „. \ \ i k < u< > j j- j*_ iu\ f JN\ ' i it Itii u \ 

1 1 OT 1 T u > I k U s v s ^ 1 1 t I i"" t-J % i I 1 IU v kv 10 1 

1 H \ \ I * K ^ 0 1 X "lit I t * ^ t It M- ^ H I C\ VV l 

Ut ">\ \ t i it i, > \ r ' *\ H x \s \i t il n ! i -p it'll i 

Sl I _t * \U t ll l I K <k 1 kkk t 4 lj v } til v 1« 1 

1 * r i * j*i i ii lv 

v\, I Ui^ftOllh t! v* K 1 t I \ v l 1 i t t IV 

M k I 111 ilOlL U]Ut 1 fU 11 H IT U UL 1,1 

i I t >hu iu i i t i ri « \p t s ■> i s ! i] o ^ r ^ 

lv k J-Ls-tl^V ill I I- ■> 1 Vk. ! IV ! 1 I vl 1 ■> k V 

^ it u Hb t ^ r 

-> l is i i fi 1 * >v. i>i ik ub it J v i \ 

^ v i v i v t. H 1 * 0 t t 1 t \ Ul r ^ t 5 1 1 i i. r I i i 

u ^ k M \ h x \ a i vlI i jt u t r t i o 1 i i «. i 

il t 1 1^ L I MO - \. s I til IK U I I I 1 I 

a 0 i 1 0 X II ( c t , u I ?\ I ( U * I r u U«\ * c * 1 I 1 

Ihr n Pk hi i i > \ 1 1 I ti i b v 1 

i i< t i u > u ii f il 1 i. i 1J V * T ^ 

Ml l ( K\ \. tl t l s v\ V 1 l l J L 1 Tv* \ I V. U I il 

tin u o suit h A\t k i i kv>K uu jli i k" \ m It. It 

Vb 1 '( J v. \ I ' I ( f I ^lllfl t j P I i 0 1 1 v jU 1 ^ 3 It f do 

hp t a I i ai il i v. f I U i tu t ^ ii l i is *u 

v 1 i r v j * ' (. a i k k-, lo sp Hi 1 

lolv U 1 Ul <- I X -> l I v 1 W^t Li- It kl ILM 

i. i i tr i.v 1 f i > * i n 1 1 i » r t i i 1 t „ t 

Lr ^ v ot )lo it i 01^,1^11 1 1 N ! K JILL 1 t )i'll k k 

t ^ 101 t v siii I I k I j i r i 1 

I jlk dn U' f ^1 d ^ 1 t u k l« O tl ii ! 1 p S Ik s f U 



rvl d\i S iTr hcd. a.u> - ro * i .av^c \ or^.* pivU-sn ' be k\ot >»k :1k ^sv^ioot^ m\ <n t: ^ 

H .3>ki^K-i ! A' iMMV^kT^m;*, "K? p v'sO 5 .3i\ t lK <ir\n nk* SV>* tUM 

c\ anpk pulv uokoKk.^ <ne Mo\(»itx ^ t SiVvob- > i\tt ufi^" f a: *cjdt ik at *, 
2(.s ^t.* 4i* ^ ~~ \ l MA^- ^u>, >-)sj-, 4L"\ >■>!* o*- I'K^lv mo-co oo^t:^ ous. nacleotn^- OS 
■ j'v -mv: ^Ah vqj-^ic^ d m\'.suJ he inn iV v. ! eU ^ .US .ire-rw'^U' kayfks ;k.tc 
K*w,et,. H vs%r hr > \m^r -km< "■*Ht*it5io kiu k^iV ui ik> a oojitoxf, "tui-h 
*or^h ^u.^d ^ms:,, it>. 1 \ Lv I 1 ;, e.c -'-k ^ v k ^ ^- tV - 

^ii M, "C tk „ V>', ' % k k>J e-k v kvi, k^ 1 ct«- , i<u. hk^vw J* i^c^'i 

Ibe poK^KK>'.5. ok ^ ct the p:^<;iu mw<nt><^ ( ^i fa^rcnts tk;re\<l T^|',^uiio^- 
-< Iht V v.* >>i d^a -C\l \U k^uv v v s he ^ d \Wi utik i 1 ^\ v s^u^m^n 

v l.^n. i> ^tos, otk r 04\*4ifL* M^envrsi, *r> ' iSt l-Vo, tier. iK-t tl^n ov«?^l ks. s o\ 

l^ i.K-ia-^ Ir^tMit^o!; nM-itc-iTvatcs 1 skit „ k nvlcu Us-l fsatf-MfOl Ol .i'^.^S o^V 

, „ J t^c f k 'sust Joo sc< uroiuaut \ pnjn ■■ ol f oi L^^RpSe, tlh'6U^i^. ^ ' >N' \ s.t^m,4 - 
^v^/'s. t about (Mi>> «b n f ^.^lu), aVyt 0i\ ( ,S>u5 jKiml tj'^k 

^hoji i ii\ t ^ ^ ^^i•^ P^s n- sr l^-m.'tk &\\ 'lv ,k- n^Kluo'tnu .^l 3 

' 11,. ;o*^v^ "C\."005Kr ^t au> 10 ^<*i^k'U ^ > pnl^.^k.MSv'l^ :ktf V U- 

fUlVit-isi .M'vi.li u-ii.'^ a t bpo^ i; \i *s ^LM^cnpla'oJ the p'vuut un^susor ro; 
^ \ nip;o posSr-ucitot ra: ar<r of pt^kxJ :ot hirna'i 4 k5 pu :u>;t l srVt-iv* 
i-nls.u a'k .M tho x ti> 0, ^c^t^m^ rv po.'^u jIlVh 1 ; ^.jucjk^- psin^^^vJur^io a?r 

5 ^u.l one 05 dhi & t^:^iu:t!, ^ ttrVl.^ , *n s a«Ki ^1 ,^(^10-01^ 01 
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arcir-hlsoatsofs anc >oi kkusb^' ioq-a^n-.e Mj-.iJvx$"j 

n poi ^ Nt'fLKO i mi: IDtLN I IHCA I ion AMH liAK.\Lri RI/MION 

PJvjii- k-i.ts.ki, ;isa\ I to iJc"KfiCkJ< j'Top^w or sr^np^bfc.i w-o i£ *r\' ut\- 
5 o; cxdV; ta\o*! utVji^- b m e^kji_\ ,t t-uh sni *lc^ nk t\uy bo nUt nficJ, a~ 

kk'ivi hci ik si x^r JeUsI Lidu* . h\ ^CK-ctsmg a miero&ji^v -j-1" e^NA* &-t lyn^^^-vVuUtxl 
expir^-i- (j <- cxpr*-*^-^. ilu: is -it le&s? iv-o t^J atf^s? n 4 Uirr>o? thxSn -na:l tissue 1 , 
-te-ommncv a tep^o*^:^ c <^b,iv pros * Jrd hiu*w} "mk *i su\ be p^omst-d, 

e<^ip^ &wr$ a. .^osU^ miu Wtav iFai»a .Vs-\ CAi j;o to n,o jiwoi i-. oira ! r ; 
10 si-vlnjo^Kv.sijs di^uunlh ^ vUW'Kv ;v, Sehi-rao? >i \<f:A\a\i it" J 

Al^msdveK, p ^Vt^seSeo* iVs mi; ais^hneJ tir,ni . ) >\ A f)rep,m\1 'V -in crib exptovnp, 

^mpKilrO \ s« ^'ftoi.^t cUr* n\..Js -u J'OI^ I ot il,^ appso,*o, ^utiu^. l 
IS !?i be ce<s-^e-i haseo ort ■■he quu^ pi\i\ idt'd hcnrm* *inJ ]^wK,t>< J ot 

svmf levied. 

tiSi'vpUf"iL\l porti^i o*t ,t poiysviolrooue oi" rV pi\-.o^ mwho-i iu a b** ts-.cs 1 
io l". \jtir a \*A\ «i ik tr-sn ^ & Uhk- Uhwry « 1 v a '» ^T'KA Ir^ot; i 

2C> i^rec ki^sn-, o«c 03 isoto 'VilyriK ls^!t^io "tones, pr?rei ^ ,-iutah^ so .ssrcphfst. .Hv -it 

ait f ^offLiior jot id-t.ijsnov' s,iis\iii^ kX^eji hng 5 M.\iatr.ieeji 

25 lr^.:5s5-^soii ot ond I«*k1 w. s: ^ '"Pi 'a^isx ^o!l kno^ r* st:cU ivue^ A h,u icr%a5 os 

hac^nnnj-f^ ..^^ry i^ shon ^croi. l s \ vf<xi\(* tN S *i\ K >\1^teo, t\?f s vki^.11^1'^ o-.n^i^t J 
lwtt\^i[ iDk.&fe ik'* krkts-. <,'--;>$^)'vho plijut j>^mie^l 'a'i b f'n- fjht'l^! fu.K' i-of saR-ibiook 
^.il M K -ic t ^i"i i ^K^ ihiJin,11'MJ{ ! 'ViV. !tvKr^™i_ onirics << pi.^i-s 

a?. &tfke;-d *f*<3 vnna.r-ki 5 ,is:J the i>*4\. -d lioLioi lor ^ssht- a-.uilv-,^ kONA ol- *i^: »usv 

30 1>: an^Kvo? i-^ i^t ^eisi s^e ^.e .^''iv^f aU^^Us^al sequence h> , \u c^inspx ?* "R iiisis^ ^ 
pjit:i*i n -ni 'hf s pofSuu sfsv-eif-e aj:L 4 ^ fr?irr ir<>n\ "ht \f-i ti^ RviHrxtioo ma^ 1 ; foi>i |Mn 

H a k lit 'm' J. 'n i^v i i ^ ' i L si u. i i l i 1 1 N ^ v i > Hi' , 



series of ckleiioji d<?n«s. The rcf&^Hmg m^rlappsjig ^pi^uces can vh-cii assemble *nto » 
su Li^hC-iv^ oc^u^cs A tun k^b ^IWA ^A^dr; > , cs ire K U^sir.o 

*a:hsbk rraj.Tnei.iis, ll&sii^ weH ksiowa techniques. 

AUemsihvdv, ihtre Ate numerous ampLfscfilwrs fe? hmques fs>r ohuusimg 2 mil 
3 letsgih ceiling s«i««** Inwi a partial cDNA sequence. Within ^i£b t*d input's, 

d»l pi Li s. O i ^ * t'Mt kd >. P< ^ U"! lUjl^h i '<( U Kid 1 * i i!» N 

kits may be u*ed to perfos-m the arapiifieatsers sJep. Frurn;^ tnay he designed using, fo? 
rumple. sftttvfcNSsc wdi known irs the art Primers are preferably 22-30 mscko'hdes m kr^1h : 
.Hi{ i v vi o h j l' ,g H LJiU.t^K lir ''i - n?t «ui t N t }hx l 

10 i>H"(J to ?rc th« ar^p-btkil region criiiy hf sequetioeil as ^eaerib ;d sh^vs, «jk! ovftsteppmy 
ssqiia^o ia&tsiibted into a can^tgitoys sxiqusncs. 

One such amphrkaut^ technique t& inverse PCRi.w Tri^ha v(ui.. -S'tic-i 

h , < lM\M*-i^SNl Slid l^Wl v5'M «K, W'Ltit } ^T(.rtl"'1f 

ki^*.L>s*^ns ol tbc ^;\k- rK b^ ivlu, 'liti-;LUK.i. ml-*>\ b> loh^unliX^ar ^iih-^asd 
IS used as* ^pUss? s'br PCR vdih diverged prinicrrs derived is: mm the ksikva-?i i^chi. Within 
ars aHssnaiive appjoaeh. sequences adjacent m <i pn-h'/l jstCjneJKc may fx; retrieved hy 
^mpjifk^tsora with a primer to a bukcr ^{'.icne^ fmd a prunes speckle to 3 kTKwn m;ion 
TliK jif.3?>Lifleri ^qu^nccs are ivps^abv ^bp-t^-d to a Ai : ecsito y»usid oi'iirciplifkaSfin vv-ds fi-v 
.same Isnker prinstr ami a secn-tj pisini-r specuio, 10 the kaown seniors. A vanaMori r>si thii 
20 pivicedufv, xvbieh employs o primers ihat initiate msnsKsn in opposite dheetKms from the 
krsewn sequence. i.s described m WO 9&'?S5*iK Another soch U.-rhmqui; is kncAvn as. "rapid 
an pa;b ^10*1 ><l <■ ^-'A eioh 1 ^ \t F This tiV s ,rr^ jo t^< Lv^s dk uso m \n mser?\o 
printer sr*it *n ?.\t&t\n\ whicii bybrsdis^s to » |K%A rtgum ur vsoifH- sutusoia:^, to 

Kl^U-ty dequ^icei th^i ajc :>'' 3i\4 3' oUikrawsi ^tq^euce. Additional ^thniqu» iiH tssds 
25 c&ptarc PCR (Lagcrstrr>ni ^ »^ , WR kWShotis Apphe I 111-19 { 1 Wl )5 wdkiiig PCS? 

(Parker ^ jVw /. Aruh. Res 1*> (.i^U) Oihsr methixls cmpluyut^ ars5pbsk^5K>i: 

rs^sy i^o hf i-wqAt-fyt:*.] loobtjjri « full krt^tU eDNa s^^ii^nOc, 

analysis of -^queacxs ptovide-J in ats tx^rcsi>ed s-cq^csKt * Lsg t LSI") lUta^se, ayi.h a:v that 
38 avai^hie from Oes^Bank. Searches tc-r overlapping F?iT'S may giarjf jaily be p^fforrnca u?;ng 
\s I k' «. w t i*' t'i ist N<. P ^ \^ s.mk^k '-.re* ^ J s ^ 

ae^rs;ii.- s j,!Ut; kl^ ks^ih ^cik-sioo I'yll fiixiu i'VA ^"i^v'^Cs - s aS^ hv olmusui o\ 
a^ysis orgenvtou; fra^i tsetse. 



W O <M '"i-tx ?» l l C M i>»M JSfc*"^ 

y + i>oi.vNi;r:Li:;OTH>E express ion w host ckjli .s 

1 * £. i ) i k i I r\v^ u t (. aut \qni s n n its 
1 m v ii t M\ i k \\ } v i ~*r 1 i "i i t f t ni 

I.*, j i t r t M I i 1 1 1 ^ nt i 1 s u s k t v > i 

[i. i* 1 t [ 1 a Is ^ K U t I 1 1 a t I i IT [ Ik kl u 

o\ i\ s k i trv, ^ i si h U s t i i 1 p It it i l 

I l^M ! (1 J k 1 t I S Xf }U I L\ L V I k lO ll i \ I 

Vs s M ^ xnvl di I t i i \ I w u t 

t i i s >ndt \ 1 1- l t i n t n ^ ^ ^ \ s k i \ i } 

\ T t M t X U I I*" k ''I S- V ; L T*. I H 1 t ~> t 

isu> i.KiuiK i 1 to u \ r i> 1 ti Lssun i r k t 
, \ \ t i tj 1 i P 1 ti>i l l U ^ i i ll It ' \ i I s i i 

t \ sf i i u >t i. 1 v i i it I *~ ^ ' w s x. e 

Mi>u>su I l i I ia'iu ai i } t t u h o \ 

i t 1 i t> i x1 a <- \ f j U It j. s J xr a u * t 

s (.i^l * ^ i s. o t i it it t ' i l r t a l i i s t 

L„ , ^ 1 1 1 k^ J » U XC l t J k l i 1^ u f il t ^ 

j i i lk t i t i l I x_ h. ^ nK *.!.] mi ^ 1 \ it t i on: Mi ^ 
! i i o s i \ > v i l es t (.r ^ue tJni r k is 1 i 

( k] i v t i s i f Ur y > s u t f it n i a i ~ f 

l i. j MM It ! I L is ll 5t 1 

t t i >_ i (.ii i a I i ^ * t i iimiKi k «. ii i u 

( t, i u ' i l i j 3 to i lo\ t l ti \k 'i i h ot t 

] in t t ,Kt I i i n r 1 1 s i o\\ t i i t i L i k M 

ko l t i t > i u it o, ) l , i v i la \)\ xi s 

iiit t us iV 1 x ti i *i i 1 n m i ^ 1 ^ "I s 

v i 1 kOd n * k i^Il i ) ~> i i s\ . ^1 IK 

P v f r i k r s t 1 v k v i k I v t 1 t l . i - x 

1 fu C H IT i 1 ml|il\l f ii II i VT lie I II Ul T T 

jft i i < < i ii h ^ K \k i 1 1 y 1 1 i. at i 1 k i s ^ i ( i * 

h » ^ ii t 0 U n t \ * ^ I ' ° 

v \|U t v t-t f r i H i * l i t k v. h 
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synthesize tht? amUtf* acid tequswn of s potaxpiHte, or a portion ihcrsof For example, 

peptide synthesis u-an be performed ysmg mjwus sohd^hssc ie-c houses (ftoberstc c? vl. g 
i > >. v-}'" Hi-!,' °' ^tx 1 n\U> t dt si -m. la k. Ux.vvi< ' -v- . v 

the AB1 43 1 A Peptide Sytuhe»i?«r iPetkin Elmer, fs*1o Alto, CA) 

\ sv^-h v r iM^sAeJ pept ->V ™.n v xub-dam-Jly j i^dseJ h, prcpaMt^ e h ^1 
per reliance liqmd vUrcma^t aphy Ug . C^-rghton, Prntemsi. Sutures and Afakcuhu- 
Prwaplrs, (\W>)) ©coiN* tornf urabk techniques av^iafcle in the art. The composition or" 
the synShctk p«pi.sde^ rt&y he confirmed by ammo acid rmfdysis or sequencing the 
ndnuu degradation proce&irc). AdtlfoorwHy, tht amino acid seance of a jjulypcptulr-. o? 
jt >, pail livm>f. n^v he ijltstcd J^russs do^et ^-nthr^s «>d or L ,iOih:un1 n&v,£ ■ ht'iou,^ 
methods with soswicws. ftom Giber protons, or any par* thereof,, to prv*Stfcc a variant 
poivpeptKte, 

Tn isrtk-r to esprw <i sksued polypeptide, She nuckot.uk sequences encoding 
the pifivpsptjde. o$ CwicsioTisl equ^i^v^ may b« iiisertsd :nto appropriate espfe&sion vsctor. 
i.e.. a vector which connive* necessary dements for tha transci-iptsois iud transition isf ihtf 
insetted coding sequence. Method's which are well known to thovs sUHed in the art may be 
u- oonMrncs e-xps-fissson vectors t-ORteunng sequences encoding a polypeptide of interest 
anU *pp*opr*.*?e transenpfiofla! arid translation*! comrol dements. These t>i«?hod<: in.: hide in 
wmi stxorolun^ DKA lechnsques, sysiiheiie r^chriiqiirs, &\<i m vivo geut-ue rceoTrdwHion. 
Such technique* mt described in Samhrook «>f al. Afofwwk/- A l#bvr<itt>rv famm? 

and Ausubd er «/.. CwcM tr&nx>vh-s» Moki-ahr Bivh^y (3 9^. 

A variety of«*pres>a'0« vcetor-h^nt sysieiR^ n^y be uriHml to cooxaia and 

dach s&b t i«cri;i liasissbrmeit wuh ieconsbir^iu biK-"nr>pi^go. plaisn^d i o? ftc^sftni i.)NA 
expri?ss>^it vectors; yc^t tu»^fonned wish yc®& expression vectors* ceiJ systems 
mfcet^l with vsrus exproAsioE^ vectors (eg.. h&wk>vm$); plsnt cell mt«rns tr^sforRic<? wtth 
virjs^ e\o?ess:orb vectors (c.a>., cauli flower srn^ie v-niv. CsMV; ?«hs*ceo hkis^c virus, TMV) 
n i\KU-w c\po^'i">r^M i» v , Lot pttRvV pK i^hi,,- at v 

The "comsel eifcmaits" »r "rcgui*tory sequences" prc>e«? hi m exprc^inn 
\,£.c>^ ate tw^e n<^ trit s s. ^tsJ r.v,h^i> oi the \£C?.^-e ^neb o-n, ^mmoit's.-, >' vH^S V 
UY)tran$bu?<i ?egion«-whieh interaet with host c?ll«l»r \nvt&m\ to csny ?raji^pUOft and 
trarisbuon. Suoh tktsjsms m*y v&sy m shKir s f .!«0£.th Ami spccitidty. De}fti>diog on the 

vsoen aiJ Vi*i ti^u rs\ oui dm ut" siE^^^rh'is.'ipVds irt-u^Mi '> Jt-n^n^. 
sneluduig eos^tuutsve and mdncibk p?omoie«s, may he used. For <j*ampk\ whe^ donistg h"i 
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As u V knttv^Hs ' ' \ t< h> 5 - N 'n-t ^ ' 

Tr -mLiiudu, j. isfit CtfK -su^ir etu> l>r ^K^.?n *Ur 1*> kts_ in i uMtsl^c *k" 

ijrt-i watvi- ^\Lo<>knv;\ r;\^phu vaKo , ro ^ n-i\,i\1 xvkil.-^i t ^"k<i,$i 
pEok^o^K 1 Ol IK io,*.\i:R jpii<t ir 

evi^ai.^ i*- kVi^h iMvtoue-' tVi A,>;Tp!0 ■ fi kio\ v t^pr--^ a 

$mI; uui-lei-iMo . s"t:ilciojr sk.k 'V 5i,i K^'K-a e^*u. sion u\to; a ^k\"^ ee-ifan 

Lt i) v on 1, m 1 or i sen s. 1 f r>hn \i\ k t . Kx 5 or n„ i v 1 l. or k I > 1 «e< 

be ^Um-eJ «o 54' -w *v>i * -T s ii ,u\ onr*. hed m<\§\i hvtoro ihcs ■'O^icd t-1 v*kvt^v.o 

\i^>c-ix-? ,*A<*o $i\i-*it> it-co^^sv ool^wiii h okM 1* ^fu'ly txj^o^i slit? is v j;oiJiK^4 
20 Nk\.uu^\-- J^OM-s^i duwsot Ujt \:'oreitv ^ t Vuttv ^1 \ ^ ^ 

eJL. ^ tcchirqi^o .iopro^ she ij^:' 

A.;v» rso-^h:?! ^r<:-^ rk*Nt nY^^R^ ^ ^>^t «eu '-r fr^i ^mkV Ck 5 l 
Lt\'.» i^-e^o hut ,-i'MV,l O10 ho-cn , t in! pk-\ mu^^^^iu! !io ^ i^u c 

'\i v \ , 'iti nciah ^U'b;oL; i 1 : >xr^\ic io^^wee ^cm x- 1 t& to; -sokMson, 

lor t'^,4"ip\ iShi- v hk s ; u^Hrr. u-ou^.^kc to Tueihn}E^,i'e A\ ? a: A\'V ^,i< i ' 

V. ' * ^^ N ^ r\]i> xsl^UiVisfi.'Kiej'UDRLVtii .^ciussk ^l\k- ^dos. 

3§ nj v^c w tc rr^Lxs tiu s loKJ f-ron at>^ p^.]°i ^i-Hr t, n *vti\I*ta Vaj^,!^tnJ w\> 
{ V I W^ki^Hs^ »«kvs*bk v^0*K- ks-v^.VT) de^ih>\i cv*msik :r»H rh 

jk c ^ to al ! <<. * hh'L is >^x-. .>! „i\<"i m o\\ U «i ^ 1 ii'j^ * j i' 1 iih 1 "\ 
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Hk$e ]m.ixlx^. n^N V ..^;^;K?r<J ux<u\£4 \,«i^r> ^t tissues us' v u^abk" '^f* Vi s.i^c 

'LllVtMYvU 0 Ono-KV- a a't^ sa^v I oivM' \ s k i I >^ ^ \ 

p^XX.^, s ho 

5 K^t I'C'lMti'i^'Mrx-^ii nu^ .ipiilyr.u^kN^Kk' v\pi stt> ^ s:\i itej mav 

oj.*utt The ptu-io^u p?oUa so *>v a tc:osr>jtsa « o<Jl sr<i> ic seo^xi on ^t^mc-d 

jxrUutaih dcperniir $ s>ts :h-. ^c^iRnec ami rr IK. \v-tcr uds-d As v. u. he $m ^ss^s-ui kn 

10 he tle^-Jiitil ^ ov^iL in x^n^ ^ ^i^iiu.^:^ v-, uch duces Kvr'iiosi sk' vsi^oJl J polyixy 1 ^ 
th* « «toUr>xH«c tc euU^utso cvU suenst^TU? t eo .<x.m&it\JK; ^ot^u «. t\*ns t . *v W* 
use- 3 to son S--qj.uk.':£: cskcmIew, a |\>i\|*eptsd* si\ n^scsi iv- nxs-->^uo\ scxpseni-^ t-sv.ul uv -s 
po pspuk tkm^ v.'i' f.jcJi^puntK&TK^t^sol sbl- p'-i + oircs Such n) ricaVM 
Li ^Uut i^ ^au sjc jicUkx <?v ff >i 'i fitted i\>, nrtet il «. ^Viro jv-pi'^ Mid' „in h-Wim? 

13 itMniopft&ii sb>i ik's. ;3t« <UIhv j^^fuYu^no*! is .w-^tikwl is pfutcm Ailom^m 

aH^xs iMiti^cst en »^ immobile imn,ir^lo^uJn% .uu 4 fUc d^s : iik *mk-e ? us tse H A(.^ 

lis Muog-si k J\( i *k;a*\-u t'li." | m*^oahs*i- J^air ih- uh^ooJ j^isyxp^-k 

2() nMV he itsovt iliciJ^U* s>uriru,t{i«M> i>r c v\vlo f psovtjos tot ctpjv^^^i Ot 

iWi^K^X' i'lsE r^.-lK^l ^ -y U)!^l.->hl*I. v X'^ ls> ?vS? E'tl. JShK*i\ Ch50Jl5sH.o^f.lp^\ * -1^ 

,b--<mKv .-i h>MUi ! Fk* t'utv iiyj^t xvhiL' o-iiitvUid. ; clo^^c 

25 ^E^^: pUH i.kv ^ n\"HI^ f^t pO^llVj U Uit p'il>-y«piKl- iKuii m&sc^u A 

li v«snk>^ \e-tot- ^sv^ii ccnlSiR tiss.-^ ^ro^srs v p:o-UvkJ isi kiv^l ct /A <* 4. ^a' hwi 
12:441-453 f1W3)V 

k ! .kklsno'i sO i f \-ix;hi5 , ts; j>t odious motViis, "v\pt|>.iJ..^ol iso inwiitiou, 
^ehI h ivt,jxr.^ thk'r s>t suu\ fcx jM-.^^.-:cd bvdux.\i f\"^l^k ^s^Ihv-.i? ^sS'is^ iubd pll^^e 

pLtJorsiitd Us'm; ni^niM ^ltfisuvh Uj. ,iK\>m n -V.ii^o'^^'? juries \ n\i>- ho 
uskg chemical metefe to produc© Ills ftil l^tl JKalaeab. 
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U, INMVO Pfll ^ NIH LFOF1 UF l>f L I V*,R\ TK1 HMQl M 

\iv uisi-h o-*n\ ni tV ifi\ Ci >u<3 orv s*it;oe!ucr I L==i?^ ^ r \* r M i iu- i r i^v ce ,s- h;?wi 
ji^i s. ^ is .11 ^ v .trot os wvU fMAtt ^rt.\i,K«; ^v*-;, . o< ^ia b ate i^iSu^M ^ ^ t> i 

I, A&mmlrm 

tt-que - ^ snv <hos *hr l.h v I jm u Jo\ % r\p*"^t<m vector y .U.r.ov ir.<= c pte^iuu 
v«v\v' I* mc^t 5>^rc ik^tK ■«? ori^r^ii Lx^rius.nA adfn^sir' -t-^ue uts ■sjifioom k^< s i 

rpp* it ivoLiysrs «N vVii-vici an^ f.°* - ^ op? pi* oiu^eou.V *h K'- h v t i elnmd 
l (vrt 1 !?-! ^ .t»*..t .it f \ib\;ie? v.r^s^ani Ol .outi^. m liv i o'lt^l us ns^ei^r our-.nui.t, 
, i-: ilooj, •'vt ivqi s'v 1 Ui^; i!k -ee at p*o>Uki h~ v„^ht<.i o< 

ivz -svne **of* \t\.*os otiif s > ^r-etie&JH tJiuioKrercd torn oT ar- 

,u j'lJrtt I>\ ^ \ oua, ^.km ^ w jvmni.x. -. 5 V^e pier » of -u^ ^ A * .tl- k*?j£,o 

^nbc-jtc s 4U cp ^ i* ^ r-irtvr - ( .ot *iv>ttt s a -cvo \u i!\ ,Ko a!t n\Hvi.^s if 
st-L> 'tsniV ¥ staKc. tj> ^ vit>e r\05^v,cii,^' li ^ 'weft ift^uu »Ar* ovcn?iv» 
. Ripl-'fx^^H" \iif^o* is\i<; cars ^ik^ct ^ 'r^vKi\ i ' s-iiithelul c^'Lv r '^in^hv i^'t'il i eel? , voir 
^ ; je iar, ^ * ^ v s.;s*t-ct.o . api^a-\ ^-^ bcr 'r.* txl <:.'v to <i* d i ^\usc .fe a.i lo 
^irjito m hon.ar& 

si-, ^ us m; m v [ f r,OTO * m^np^K^' ^\ 1«tck u i.\ ^ r^o^^tl uir^; jt .1 i i>h 
5 ( v-tivit\ TV^h 1 1\<^, ! s r- v\\A ^OT^ri^ - o^l.i si hK* vfih* tvi^T^n ! ssiU^i^ t^s^Jt,. 5 H 
fthu\ art ^ cl^rA-^«- c^'S foi * i>S \ :cp5-o^;ot; , nc 5 p ok 'u»tx^ !r; cai^. ,snvl 

s'P^ 'li s T>-\ '}\A Hpt3C,,l ^ Ikf ? I T^l>^i\hl \ I" H i Of!- (^0\^ n Tv <t-ST^ tt-^«iM^lc 

cxptu^uni ^ f iK' fvgno v ^ ±m a -i rt ^vh:^.Mvol the \k<hvk o o-t m> s] 

f \ rcplxai^on 11 if" p % ^k x ! v f jk~ invoKo- 1 o. D\">\ iv/tv.vin-i. ^t-? jjer^cc-iS^ t-si. u ,nsd 
loU mus; i ^ ^>>ft 1 -o p.odi^ ts o* tii^ kuc k tut ^Kani r-« r>» on 1 ,} <.-l S u o 
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ps>*\oJ.v\ i) oo-it c'jr-u' t!i« l< u p h u-t ci mica ^ . ab iV tI'N \>< tins 
p.o<i$. if i i>ti oo^s i ■■- -tnparHe kciOct sIMf _<\yo' ■ « *vfu h rraU- :bc p-.ek.ies1 ntS-iN \ ■>- 

f-i ,u,! v: .vism., + *:i\k'<sB,inr ^."m^mi..-- - >>\.ji.',.i.J ^iok .-.opv 
^ wnl> '^ivon b^v. ^s: s»iu*tk wcior at jho". rus tc>< Djo to i.c ^aMbl-r x-t c^ib-u.^ oh 
Hu-a .vr :*l pt^ -ial \cxter-. wi O-isnv" a J f\^ m- »-? ^cn^Uxd ken sbs. puo-- 
^k.^Iiv,', k lsxn^k^ 5 to p .* n .^it . M"'ru^ 'twi o N i ss-Ki-As.-Lx'. p].,>]u N 
fvn: i.c us .v. ri." >. ^Lioiv 

t'H.K^Ul Hvi \H f^tM 1 — " 1*-- O . v ).s 1 S \i" 5..^ V.1 30h ^ 

Hpki r ■>*"ui?Ts., * ! £|K. v iJ on ai/u , r t^rc 1 -.eL I K, lt-s»-i' \.u o 1 v^^^ft,^ 

c^Mf^-cr fl <>.uv r\ i,<V.s tm of li , l^"") S-=! v-ct.!.. h ^ ?v nv is ^ -r^i^- 1 isom i,v 
m ;^Vt^v\ SK Jlii'kVT^A-vv'U^ wiiu-. \v.*h*Hel.Hpo( 

variv H-n ^\ . t O.u xh: 1 l H v 'vn\ '^uv „ k-Wu'i. I %ntc, 

<f ( n !, (1 -,Ume\ ■ t^t -r^s* , f -xtukd o^l)\A f'n<] 

.^^e- f v Ok 1 1 ?^ h - \"k^ ^ i l iMi un.^-i ^ ^ \r[ ^K.fi l\H 1 

\ \ i. -, i vt I ' u i pi ni u'hiiv'i • !iut >< .id ,'i , i s ) m 
e^ihd.&l t \:..irj?uO'>> stw hos; , "s ,rN;'\\ Jlil\.0 ,^^ t ihc t li,,<foii; 1 

v t n*hcr i> ^nk^v em^fs^ oiu ist^sepUts^iiol i>s c*po l e\ 0 U ^LiSs.f1 d^^c 

_v,i !< .'M> <>ts\1stL'. N s., 1L ,\1s." VV.ni 1 >- f'l .'fK' K-T1*\^., Isi^U. jl CvO slp^vV^^ * * J.Tls'V'vtx. 
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,t i Ml 0 i ! M in I 0 i * K m Ufc, al ^ * i luJ « ill i 
,v *n,itol w^.'i ov;^ s 'jo u. su vhor temV, r h^ (. J i.: - ^\ *"u"v (Ji?Hh> Sioiin Mo*k\ 
IIO o £ *1 . employ^ as J<.!\h>*s ^ ^ o>-\ oln tsu ptrAv t: "> "i* W mnjuert, ,s 
aaoo.; an .-t ^'o -ski it. ^ si J I iVamrvvr il.±-> ^ L>ts t^m^ai.. ^slh ^ e*; 

mi Mf<\t F>s s^r .ipsoJuti^ <VSo«€ . :UvlJ -o ,o about i>n v u^Sj^kc a 
^hic*i ii'sic iht i e4;uTr r :epi hxJ 2v\ ■ t^.v- ukutse* am; «d ;io*ipu* WtJ u i 
MO|of 0> ? uke^ tv Jest N^onars ox.C"i \i io-Jo^ % Uh. wmme is sT.> <\\i-cii 

k l i*i^ *han , ? k- on ^* st s.ue t;sat iV *iic ixv.^u \c\k>s sV r',* icj^ij c* o\*\ 
^ x>s eo<kb\ok3lS devune khv ut~te on*c jvkn " ^tu^Joi k, uk hdv^ho- h* 
rruo <k tv NLocc\oi J p?xjr;5, e ot t*^ e :tton VV- ao5uh'\ \->v fx o i-s ho. 
diltotctv -.Rwn s^'ii; p*s o? ulk^kens \ VIvsC^ tv-o "> o>f ^ih^jwsp t v ss she 
pto^yec] n<Vf4i,i st, oivki MooUuss * i ^itt ivahtpUal -^lf*Ai w ^k^v, .as 

v M i/^Mi: JK'F.u^sii i \ cmi n, ik.e A<J:rovi*> •> pv r a Ik m-vi asloi -.-m^.- ah ,n\ 
vv^c-i d , J^aS Kx-i^t^ai 1 ^ei ^ufo;xatv* ii k^^u- i h«3- 
Htf-u ,->o' lor trov i^orsuu^t^r^ mo ^utt a^noN tu.- <^ s vcno 

^hn- ' ( v M L.viir-i otvu^.-s ^iav^ beer i:au«<M Hoft , tue p-^too -ni^Tt:.^ 

csao .ni!. <1e oncoo 1 fx- o? Jiu r^l «i iy , So K i;>e;u >i js, or a ui Uk leu J i ^ 
.-i „i >iJ te^l^of^cts* ^co^is a ^^^^iR <■ c ^ ^ Li '-^ ^ 

Aih\\u\ r^:s 1o ^t^n- ^ x1 m s s-piJ '0 ar^ o\h^3^ hn\3<l t m>s\ if> 

i\ . i5.^ ((t - ( i 'I ^ivoapi i'\ouvi, ai.be oh T .!ir A e= i h;di ;.?t\s, M ' 1'* -i .xjja?- 

itm o^v, n ♦c^a > h-! i! v.^ s^k" n^s^ct'l £ewiv Hte ^s^igs doltvo^t.l bv ^k^vim^ 

aroopi-sr^ o-iJ j^c ckie, I a^x 5u\s. ^ci-toxu'i; to ho 5 k^U-, So Kite eik\i& s ,i\ - 
hr -O^-^ad ^n a 51 rs >oSave.?i^t U ^Hh Vtl\A ,K\ i.-nt^ si nj^h e >f , I Iop { f 
iiJ , f->> \ I'l-riv isms isL^^. tiis:;' 1 .^f n% ;k' vo^'io ^H^^l a. ^fn.' 1 p ivljiv ^ 
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K 5 t \»<Ui ?Sfc«s 



* u,swl a^-soa^l --ks iii:u, ^ dlVw. ^£K\ll v Sal scrims: sit sOt^AlUV actors 
was jtk^o^v kVseVpe t ha l\i .13 the ^r^ikaI fk^UvJ-ion of »t raw 3t\s K *k eVti-istal 
ad^tvr o; »jotusc ses Ac<* to the ^ tovdope 1 ^ s> -tuxM"- ation *.oik\l petm - ur- ,;k\ Sn 

-\ JiiiV.em dp[>sua.:n Ik' kr^ vu' of ii-01 'Msbis^? kIk * ju^ 1 v. * > t^s^w is* 
*>suin^kkvt j UiVsiso'- . mnvi A icUomu: c^dopo pi^ v-n a>«? a^nsi a ^ifse -vi] 
fk.\ep''M >^e aus\1 Pi*- ^5sW^> v^socoupl s l cb ; ^ ^h\h^o\'- by umh^ 
sru?p* xvi&Wi -$n\n ^ 1 1 si « au'ihnd 0* a^ii,^ m^os YaSoco-npAbMnv u>:rpk 
kW S ^*v- 31 ^iN^a^ d,r* ^-iv < ^u\-.1 juk\ . i a \ar^ ^ i* b« u.ir <rV , thaf 
l N 4 \; syra.e ^rN^sv- v<u*i ^21 0.1. tsu'W v?n*' tn v„tt • {Koj\ 1 ' , 

C Ad*»«MfcSS«ctatect. Viruses 

\AS {I- \iW* as 1 >S\ Elc^mxia* ,V tM\~ i4j 1 ^ v 4i i* ,1 pah mi 
t'i i-o^rv J* %o a oor;,^ 1 u.i1 > * 0: t wuvsua; vv.\k- f f ^ ^ ut k^lVusj \ ^-^V -J - -tie 
,monct t u> v r"< -f 1 S b^n-i pvp^hnvM ti cA h^s ><t Ket- HUM ^ aiu J sc,^ U ^ 
.w Jus^s^cJ ^ a^epercC n:u»5,. btxoj-r its ^piiu^or^ ^ JopcrsJc ^ ^ 1 the pn.H-h.e o^.t 

bt U U. i ^ an* \A\ a I to**** °\ that is ». ih ^ Mil ivJ u\n us 

j'.^V Vri \ aiV \ H b nti , 1 ^v^^ioji^ o? 1 1 tm in A vju-Jrr 

.i^d l.^ F !^ t-t-r jt?n c^'J^„ iorpi^'k-isn. r.-^\j>;lu^ U> ^ ital ^pls^. b^u.., v^io'cas 
i ^trt- \-: tup J p- 1^531 \ i ^'h i Hi K rr ^, „ J hapcsi : J ipn^ s^rx Nmc Hit. 

; t ->[v ;cpw> ai\: i^iv' 0 .i\ ^jscnk ^ 1 L^np'^kitU 0: itio A. AS tor vSnosni„iOn^l 

^vra?i ! hu t six^ °S S\ C»tr, v k as \\Ti<n ■> ^ ^k v st^I .od.4ic, i'-qi or o-s 
r x "fH.kO 5 a„-J tqy i.'oJ bv lb* L.^^lk ^ + , s.'^s f.^ J^-bvi'- Ihtv. sim. ,n ^u:>s*§i.*v* ^ 

p1 * rsu ' f Sr sn pio^oo'iOsi s 'rsnp'ukMt arJ f it" -nf tio 1 iiont p'xxf^v* kio 
< ^i^%-u\^A\^i\hnr. n, « \ M- a.v!>,_ ^^4t 

^ t^-{ s-^ siHh,a .-^a ;h,if ir-u-^k 1 ?o^cvcho^ *n sU:iS UK >',-ub'S;r> 
u*\i£tA'\^ as j.u ,viitJ > " Vv.i"' v'^ ."■tlV mo s.\H>J^m^U^ t.M kk3hUi«u rt }J^if k- 
Ht\;ak oiu \ u^K^oriK, .sio ^"^t\, i^k It s •s^oo^san ^^rvci^t. ]4_> 

[ 1 Ks \\ 5 i k L a-c Osk> ^\ ;U \ W ^o a-^rc " b o k**vev - : *bo v cctot to ^s^srb.e 1 

m 



